Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.003 Å; R factor = 0.048; wR factor = 0.148; data-to-parameter ratio = 17.9.
The fused five-and three six-membered rings of the anthra [1,2-d] imidazoletrione part of the title compound, C 27 H 20 N 4 O 4 , show two different substituents at the imidazole N atoms, viz. an allyl group and a [3-(pyridin-4-yl)-4,5dihydroisoxazol-5-yl]methyl group. The fused-ring system is approximately planar [r.m.s. deviation = 0.232 (2) Å ], but is slightly buckled along the common edge of the two pairs of adjacent rings, with a dihedral angle between them of 11.17 (6) . The isoxazole ring makes dihedral angles of 27.2 (2) and 12.7 (2) with the imidazole and pyridine rings, respectively. Weak C-HÁ Á ÁO and C-HÁ Á ÁN hydrogen bonds ensure the cohesion of the crystal structure, forming a threedimensional network.
Related literature
For the use of anthraquinone as an organic redox mediator, see: Campos-Martin et al. (2006) ; Harish et al. (2009); Jü rmann et al. (2007) ; Manisankar & Gomathi (2005) . For the biological activity of anthraquinone derivatives, see: Henderson et al. (1998) ; Barasch et al. (1999) ; Dou et al. (2009) . For background to pH sensor applications, see: Wong et al. (2004) ; Lafitte et al. (2008) ; Wildgoose et al. (2003) . For similar compounds, see: Afrakssou et al. (2010 Afrakssou et al. ( , 2011 
Data collection
Bruker APEXII CCD diffractometer 36799 measured reflections 5659 independent reflections 3900 reflections with I > 2(I) R int = 0.031 Refinement R[F 2 > 2(F 2 )] = 0.048 wR(F 2 ) = 0.148 S = 1.02 5659 reflections 316 parameters H-atom parameters constrained Á max = 0.37 e Å À3 Á min = À0.20 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Anthraquinone is a versatile organic redox mediator and is useful for applications such as selective H 2 O 2 production through oxygen reduction reaction (Campos-Martin et al., 2006) ; photo-cleavage of DNA (Henderson et al., 1998) ;
anticancer activity (anthraquinone as central building block) (Barasch et al., 1999) and enzyme/mediator (Dou et al., 2009 ) etc. Similarly, electrodes that were chemically modified with anthraquinone were useful for several electrochemical (Harish et al., 2009); electrocatalytic (Jürmann et al., 2007; Manisankar et al., 2005) ; and pH sensor applications (Wong et al., 2004; Lafitte et al., 2008; Wildgoose et al., 2003) .
In this work, we aim to prepare new derivatives of anthra [1,2-d]imidazole-2,6,11-trione for biological activities. In a previous study we have synthesized the 1,3-diallyl-1H-anthra [1,2-d] imidazole-2,6,11(3H)-trione (Afrakssou et al., 2010) , and, here we have focused in the reactivity of the exocyclic C=C bond of the allyl substituent towards nitriloxides (Afrakssou et al., 2011) . The latter are produced as intermediates in the dehydrohalogenation of (E)-isonicotinaldehyde oxime by a solution of sodium hypochlorite. The oxime then reacts with 1, 3-diallyl-1H-anthra [1, 2 -d] imidazole-2, 6, 11(3H)-trione in a biphasic medium (water-chloroform) at 273 K during 4 h to a unique cycloadduct 1allyl-3-((3-(pyridin-4-yl)-4,5-dihydroisoxazol-5-yl)methyl)-1H-anthra[1,2-d]imidazole-2,6,11(3H)-trione (Scheme 1).
The molecule of title compound, C 27 H 20 N 4 O 4 , contains four fused rings, three are six-membered rings and one is the five-membered imidazole ring. The imidazole ring is on one side attached to the allyl chain and on the other side to a (3-(pyridin-4-yl)-4,5-dihydroisoxazol-5-yl)methyl group (Fig.1 ). The fused ring system is almost planar with the largest deviation from the mean plane being 0.232 (2) A° at C7. In this system, the two pairs of adjacent rings are slightly folded along the common edge (C8-C9) making a dihedral angle of 11.17 (6) °. The isoxazole (N3-O4-C20-C21-C22) ring makes dihedral angles of 27.2 (2) ° and 12.7 (2) ° with the imidazole (N1-N2-C11-C12-C15) and pyridine (N4-C23 to C27) rings, respectively.
Weak intermolecular C19-H19A···O3, C21-H21A···O3, C3-H3···O4 and C3-H3···N3 hydrogen bondings ensures the cohesion of the crystal structure as shown in Fig. 2 and Table 2 .
Experimental
To a solution of 1,3-diallyl-1H-anthra[1,2-d]imidazole-2,6,11(3H) -trione (0.5 g, 1.45 mmol) and (E)-isonicotinaldehyde oxime (0.44 g, 3.62 mmol) in chloroform (16 ml) was added dropwise a 24% sodium hypochlorite solution (8 ml) at 273 K. Stirring was continued for 4 h. The organic layer was dried over Na 2 SO 4 and the solvent was evaporated under reduced pressure. The residue was then purified by column chromatography on silica gel using a mixture of hexane/ethyl acetate (1/1) as eluent. The yield of the reaction is of 51%. Orange crystals were isolated after the solvent was allowed to supplementary materials sup-2 Acta Cryst. (2013). E69, o945-o946 evaporate.
Refinement
All H atoms could be located in a difference Fourier map. However, they were placed in calculated positions with C-H = 0.93 Å (aromatic and methyne), and C-H = 0.97 Å (methylene) and refined as riding on their parent atoms with
Computing details
Data collection: APEX2 (Bruker, 2009 ); cell refinement: SAINT-Plus (Bruker, 2009 ); data reduction: SAINT-Plus (Bruker, 2009 ); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) ; software used to prepare material for publication: PLATON (Spek, 2009 ) and publCIF (Westrip, 2010) . Refinement. Refinement of F 2 against all reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on all data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq C1 0.5114 (2) 0.62606 (14) 
